What is claimed is: 

CLAIMS 

1. A method for providing force feedback over a network comprising: 

establishing a connection between a server machine and a client machine over a network, 
said client machine including a visual display and an interface device providing computer- 
controlled physical force feedback to a user of said interface device; 

receiving web page information from said server machine over said network, said web 
page information including screen display information representing a visual layout of a web page 
and force feedback information related to providing a feel sensation correlated with said visual 
layout; 

displaying on said visual display of said client machine said web page based upon said 
screen display information; 

receiving input information from said human computer interface device for positioning a 
displayed cursor with respect to said visual layout of said web page; and 

providing a force feedback signal that is based upon said input information and based 
upon said web page information received over said network, wherein said force feedback 
information includes a call to a force feedback program running on said client machine that 
provides said force feedback signal, said force feedback signal being received by said interface 
device, wherein said interface device outputs computer-controlled physical force feedback to said 
user correlated with said visual layout of said web page on said visual display, said force 
feedback being based upon said force feedback signal. 

2. A method as recited in claim 1 wherein said force feedback program running on said 
client machine is an ActiveX control, said ActiveX control implementing a particular force effect 
at a specified area in said web page. 

3. A method as recited in claim 1 wherein said force feedback program running on said 
client machine is an ActiveX control, said ActiveX control being a force-only ActiveX control 
able to output force feedback signals for different force effects to said interface device. 

4. A method as recited in claim 3 wherein said force-only ActiveX control is referenced 
by script instructions included in said force feedback information. 

5. A method as recited in claim 4 wherein said script instructions are provided in 
JavaScript. 
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6. A method as recited in claim 4 wherein said force feedback information in said web 
page includes said script instructions and force effect parameters, wherein said script instructions 
provide said force effect parameters to said force feedback program running on said client 
machine, wherein said force feedback program provides said force feedback signal to said 
interface device based on said force effect parameters. 

7. A method as recited in claim 1 wherein said script instructions determine when to 
provide said force feedback signal to said interface device. 

8. A method as recited in claim 1 wherein said force feedback program running on said 
client machine is a Java applet. 

9. A method as recited in claim 1 wherein said force feedback program running on said 
client machine is a plug-in for a web browser program displaying said web page. 



10. A method for providing force effects for a web page, the method comprising: 

receiving web page information from a server machine over a network, said web page 
information including screen display information representing a plurality of web page objects to 
be displayed in a web page; 

determining which of said web page objects are force web page objects to be associated 
with at least one force effect, wherein said force web page objects are web page objects having a 
predefined type; and 

assigning a generic force effect to each of said force web page objects, said generic force 
effects being defined by effect information derived from a client machine, wherein said generic 
force effects cause a force signal to be output by said client machine when a user-controlled 
cursor interacts with one of said force web page objects, said cursor and said force web page 
objects being displayed on said web page by said client machine, wherein said force signal is 
output to an actuator of a force feedback interface device coupled to said client machine to cause 
a force sensation to a user of said force feedback interface device, and wherein said force signal 
is based on said effect information. 



11. A method as recited in claim 10 wherein a force control program running on said 
client machine detects whether said user-controlled cursor is contacting one of said force web 
page objects having said predefined type. 
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12. A method as recited in claim 11 wherein said force control program is a separate 
application from a web browser displaying said web page on said client machine. 

13. A method as recited in claim 1 1 wherein said force control program is integrated in a 
web browser program displaying said web page on said client machine. 

14. A method as recited in claim 10 wherein information describing said predefined 
types of web page objects to be associated with force effects is stored as preference information 
on said client machine. 

15. A method as recited in claim 10 wherein said web page information is processed to 
add force information to said web page to implement said generic force effect, said force 
information being added before said web page is displayed by said client machine. 

16. A method as recited in claim 16 wherein a proxy server processes said web page 
information to add said force information, connected to said server machine and to said client 
machine over said network, said proxy server receiving said web page information, determining 
which types of said web page objects are force types of objects, and assigning said generic force 
effect to said web page objects, wherein said proxy server sends said processed web page 
information to said client machine so that said web page is displayed on said client machine and 
wherein a force signal is output to an actuator of a force feedback interface device coupled to 
said client machine, said force signal being based on said force information in said web page. 

17. A method as recited in claim 16 wherein said proxy server receives said effect 
information from said client machine, said effect information including preferences information 
to determine which of said web objects in said web page are to be associated with force effects, 
and to determine the particular force effects to assign to said force web objects. 

1 8. A method as recited in claim 16 wherein said proxy server receives a request for said 
web page information from said client machine, and wherein said proxy server requests said 
server for said web page information to be sent to said proxy server. 

19. A method as recited in claim 15 wherein said client machine receives said web page 
information from said server, determines which of said web page objects are associated with 
force effects, and processes said web page information to add force information to said web page 
to implement said generic force effect. 



20. A method for providing force effects for a web page, the method comprising: 
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receiving web page information on a client machine from a server machine over a 
network, said web page information including screen display information representing a plurality 
of web page objects to be displayed in a web page on said client machine; 

determining which of said web page objects are associated with authored force effects, 
wherein effect information specifying said authored force effects is included in said received web 
page information; 

determining which of said web page objects are associated with generic force effects, 
wherein effect information specifying said generic force effects is stored on said client machine 
prior to receiving said web page information, and wherein said generic force effects are each 
applicable to a predefined type of web page object; and 

outputting a force signal when a user-controlled cursor interacts with a web page object 
on said web page having an associated force effect, wherein said force signal is output to an 
actuator of a force feedback interface device coupled to said client machine, and wherein said 
force signal is based on said effect information for either one of said authored force effect or one 
of said generic force effect. 



21. A method as recited in claim 20 wherein if said web page includes both an authored 
effect and a generic effect, further comprising overriding said authored force effect with said 
generic force effect such that said generic force effect is output instead of said authored force 
effect. 

22. A method as recited in claim 21 wherein said authored force effect is overridden 
based on preferences of said user for said generic force effects, said preferences stored on said 
client machine. 

23. A method as recited in claim 20 wherein if said web page includes both an authored 
effect and a generic effect, further comprising overriding said generic force effect with one of 
said authored force effects if said generic force effect and said authored force effect are 
associated with the same web page object. 

24. A method as recited in claim 20 wherein said effect information for said authored 
force effect includes information specifying that said generic effect information stored on said 
client machine is to be used in implementing said authored force effect. 

25. A method as recited in claim 20 wherein said authored force effect is implemented 
using an ActiveX control referenced by said effect information for said authored force effect. 
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26. A method as recited in claim 20 wherein properties of said web page object 
associated with said generic force effect are accessed using Dynamic HTML. 



27. A method for implementing a web page authoring interface including the ability to 
add force sensations to a web page, the method comprising: 

displaying said web page authoring interface on a display device of a host computer, said 
web page authoring interface displaying a web page including a plurality of web page objects; 

receiving input from a user to said web page authoring interface, said input selecting one 
of said web page objects and selecting a force effect to be associated with said selected web page 
object; and 

outputting a web page including said web page objects and including force information to 
allow said force effect to be implemented when said web page is displayed by a client machine 
after being received by said client machine from a server machine over a network, wherein said 
force effect is commanded by said client machine and output as a force sensation by a force 
feedback interface device coupled to said client machine, said force feedback interface device 
including a user manipulatable object graspable and moveable by a user of said client machine. 

28. A method as recited in claim 27 wherein said force information is a reference to a 
separate force effect file, wherein said force effect file is downloaded by said client machine to 
output said force effect using said force feedback interface device. 

29. A method as recited in claim 27 wherein said force information includes force effect 
content data characterizing said force effect. 

30. A method as recited in claim 27 wherein said web page authoring interface includes a 
force design interface for creating or modifying said force effect. 

31. A method as recited in claim 28 further comprising creating said force effect in said 
force effect file using a force design interface separate from said web page authoring interface. 

32. A method as recited in claim 27 wherein said force effect is output to a force 
feedback device and experienced by said user of said web page authoring interface when a user- 
controlled displayed cursor interacts with said web page object assigned to said force effect. 

33. A method as recited in claim 27 wherein said web page is in HTML format. 

34. A method as recited in claim 33 wherein said web page includes scripting 
instructions for accessing a force-only control program. 
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35. A method as recited in claim 27 further comprising receiving spatial input from said 
user to said web page authoring interface, said spatial input spatially designating an area of one 
of said web page objects to be associated with a selected force effect. 

36. A method as recited in claim 27 wherein said user of said web page authoring 
interface may select a condition in said design interface, said condition determining when said 
force effect is output based on user input during display of said web page. 

37. A method as recited in claim 36 wherein said condition includes a cursor controlled 
by said user moving over said web page object on said web page. 

38. A method as recited in claim 36 wherein said condition includes a button on said user 
manipulatable object being pressed by said user. 

39. A method as recited in claim 27 further comprising receiving input from said user of 
said web page authoring interface to associate sound data with said selected web page object, 
such that when said force effect is output, a sound defined by said sound data is output to said 
user synchronized with said force effect. 

40. A method as recited in claim 39 wherein when said force effect is output, a start of 
said output sound is synchronized to a start of said force effect output. 



41. A method for implementing a force-enabled web page authoring interface, the 
method comprising: 

displaying said force sensation design interface on a display device of a host computer, 
said force sensation design interface displaying a web page including a plurality of web page 
objects; and 

receiving input from a user to said force sensation design interface, said input spatially 
designating an area of one of said web page objects to be associated with a selected force effect, 
said force effect to be commanded by a client machine receiving said web page and output as a 
force sensation by a force feedback interface device, said force feedback interface device 
including a user manipulatable object graspable and moveable by a user of said client machine. 



42. A method as recited in claim 41 wherein said input spatially designating an area of 
said web page object includes input providing a graphical mark on said web page object, wherein 
said associated force effect is to be output when a user of said client machine moves a user- 
controlled cursor over a location correlated with said graphical mark. 
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43. A method as recited in claim 42 wherein said graphical mark includes a graphical 
outline displayed within a sub-area of said web page object. 

44. A method as recited in claim 43 wherein said outline surrounds a visually 
distinguishable region of said web page object so as to make said visually distinguishable region 
haptically distinguishable. 

45. A method as recited in claim 43 wherein said selected force effect associated with 
said graphical outline includes a texture effect, said texture effect to be output when a user- 
controlled cursor moves within an interior region of said outline. 

46. A method as recited in claim 42 wherein said graphical mark includes a graphical 
line displayed on a sub-area of said web page object, wherein said selected force effect associated 
with said graphical line includes a barrier force resisting motion of a user-controlled cursor 
through said graphical line. 

47. A method as recited in claim 42 wherein said web page object is a pictorial image or 

text. 

48. A method as recited in claim 42 wherein said graphical mark is visually perceptible 
by said user of said web authoring interface and is visually invisible to said user of said client 
machine. 

49. A method as recited in claim 41 wherein said force effect is output as a force 
sensation to said user of said web page authoring interface when said user moves a cursor over 
said graphical mark. 



50. A method for implementing a force sensation design interface for a web page, the 
method comprising: 

displaying said force sensation design interface on a display device of a host computer, 
said force sensation design interface displaying a web page including a plurality of web page 
objects; and 

receiving input from a user to said force sensation design interface, said input associating 
at least one force effect with at least one of said web page objects, said force effect, to be 
commanded by said host computer and output by a force feedback interface device, said force 
feedback interface device including a user manipulatable object graspable by a user and 
moveable in a degree of freedom; and 
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automatically inserting a predefined graphical identifier into said web page, said identifier 
indicating to a user that said web page provides force effects for use with a force feedback 
interface device. 



51. A method as recited in claim 50 wherein said predefined graphical identifier is an 
image of a logo. 

52. A method as recited in claim 50 wherein said predefined graphical identifier is a link 
object that causes a linked force-feedback-related web page to be downloaded on a client 
computer displaying said web page. 

53. A method as recited in claim 50 wherein said graphical identifier is automatically 
inserted into said web page if user preferences stored on said host computer allow said graphical 
identifier to be inserted. 

54. An apparatus for implementing a web page authoring interface including the ability 
to add force sensations to a web page, the apparatus comprising: 

means for receiving input from a user in a web page authoring interface displayed on a display 
device of a host computer, said web page authoring interface displaying a web page including a 
plurality of web page objects, and wherein said input selects one of said web page objects and 
selects a force effect to be associated with said selected web page object; and 

means for outputting a web page including said web page objects and including force 
information to allow said force effect to be implemented when said web page is displayed by a 
client machine after being received by said client machine from a server machine over a network, 
wherein said force effect is commanded by said client machine and output as a force sensation by 
a force feedback interface device coupled to said client machine, said force feedback interface 
device including a user manipulatable object graspable and moveable by a user of said client 
machine. 

55. An apparatus as recited in claim 54 wherein said means for outputting a web page 
outputs said web page as an HTML file stored in a computer readable medium. 

56. An apparatus as recited in claim 54 wherein said means for receiving and said means 
for outputting include program instructions stored on a computer readable medium. 
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